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over others, with regard to their liability to ignite mixtures of pit gas and air. They
have proved that this liability depends upon the length, duration, and temperature
of the flame accompanying detonation, and the figures obtained on dividing the
duration of flame by the time of detonation, to which they give the name "after-
flame " ratio, distinguish in no uncertain fashion those explosives which may be
considered "safe" from those which are known to be unsafe. Even a "safe"
explosive becomes dangerous if more than a certain amount of it, known as the
"charge limit," be used at one time.
In testing explosives for " safety "at the British Home Office Testing Station at Rotherham
shots are first fired into a mixture of gas and air (13.4 per cent, coal gas). When the largest charge
which can be fired, without igniting the mixture, has been determined, further shots are fired—
beginning with this charge, and, in the event of an ignition, reducing the charge—until five shots
of the same weight have been fired without igniting the mixture. Starting with the charge so
determined similar experiments are carried out with coal dust until five shots of the same weight.
have been fired without igniting the coal dust. The lower of the charges thus determined is known
as the " Maximum Charge." The shots are unstemmed. In Germany a more dilute gas mixture
is used (7-9 per cent, methane in air). The less the area of cross section of the gallery the more
easily does ignition take place, so until a standard type of gallery is agreed upon, and a definite
method of testing adhered to, the results from the various testing stations can have little value for
purposes of comparison.
Gunpowder, trinitro-toluene, picric acid, blasting gelatine, gelatine dynamite, and
gun-cotton are all unsafe. Explosives containing nitro-glycerine may, however, ^e
perfectly safe; in fact, such explosives are amongst the safest we have. In these
the percentage of nitro-glycerine is comparatively low, and the other ingredients are
such as will give as low a temperature as is consistent with satisfactory work.
Ammonium nitrate is very frequently used in safety explosives, and a small amount
of nitro-glycerine will ensure its complete detonation. Many safety explosives
contain ammonium nitrate and compounds of the type of dinitro-benzene, while
in others, which contain no ammonium nitrate, the cooling effect of substances
like ammonium oxalate or salts containing water of crystallisation is relied upon
to confer the necessary degree of safety. While ammonium nitrate explosives in
general may be said to have a higher " charge limit" and a less violent shattering
effect than the explosives mentioned above, and possess the further advantages
of being safer to handle and transport and of requiring a strong detonator, it must
not be forgotten that their use is best confined to a definite type of work. The
hygroscopic nature of ammonium nitrate is a disadvantage which is overcome by
various devices, but its low specific gravity necessitates greater expense in preparing
the larger bore-holes necessary to accommodate the charge.
For use in the production of explosives the ammonium nitrate is dried, finely
ground, mixed with the other ingredients in a drum-mixer, again dried at 60° C.>
and afterwards made into cartridges. The cartridges for protection against moisture
are either surrounded by tinfoil or impregnated with paraffin or ceresine, which
is accomplished by dipping them in a bath containing these substances in the
molten condition.
Rigid cartridges are produced by pressing a mixture made plastic either by
means of a molten binding material (a nitro-hydrocarbon) or by a solution—collodion
cotton in acetone for example. On cooling, or on evaporation of the solvent, the
solid cartridge is obtained.
The following are explosives containing ammonium nitrate: Ammoncarbonite,
Wetterfulmenite, Chromammonite, Roburite, Dahmenite, Dorfite, Bellite, Securite,
Trench's flameless explosive, Faversham powder, Ammonite, Electronite, Amvis, etc.
As mentioned above, the addition of various salts to the explosive mixture for the purpose of
reducing the temperature of the detonation products has been made. Claessen (British Patent,
2,240, 1906) uses chrome alum or ammonium chrome alum ; the Castroper Sicherheitssprengstoff
Akt.-Ges. (British Patent, 18,275, 1905) use ammonium chloride and potassium oxalate; Curtis
and others (British Patent, 24,934, 1902) suggest copper sulphate, or a mixture of copper sulphate
with ammonium sulphate or equivalent salts. The fire extinguishing compound of Mr Geo. Trench,
consisting of sawdust impregnated with a mixture of alum and chlorides of sodium and ammonia,
is so disposed about the explosive proper as to prevent the ignition of a surrounding explosive gas

